Background. Alcohol use disorder (AUD) is a chronic relapsing brain disease characterized by compulsive alcohol use, loss of control over alcohol intake, and a negative emotional state when not using (1). Abusive alcohol consumption directly affects a person's physical and psychological health and social life. The World Health Organization has shown that Lithuania is a leading country in pure alcohol consumption in the world (2). The aim of this study is to find novel genome variants that are associated with the AUD in the Lithuanian cohort.
INTRODUCTION
Alcohol use disorder (AUD) is a chronic relapsing brain disease characterized by compulsive alcohol use, loss of control over alcohol intake, and a negative emotional state when not using (1) . In 2010, alcohol-attributable cancer, liver cirrhosis, and injury caused 1,500,000 deaths or 2.8% of all deaths worldwide (3) . According to the World Health Organization, Lithuania is a leading country in pure alcohol consumption in the world with 18.2 litres of pure alcohol consumption per capita within a calendar year (2) .
Recent studies have shown strong evidence to support the hypothesis that AUD is a complex disease with hereditary and environmental effects, and with 50-60% heritability (4) . Genes involved in vulnerability to AUD include genes that act on common metabolic pathways involved in addiction to different substances and predisposition to other psychiatric disorders. Alcohol-specific genes include genes for metabolic enzymes involved in the metabolism of ethanol, as well as genes encoding gatekeeper molecules such as receptors or neurotransmitters (5) .
An understanding of the molecular mechanisms and metabolic pathways involved in excessive alcohol consumption is crucial for treatment of and screening for AUD. The aim of this study was to find novel genome variants associated with AUD in a Lithuanian cohort.
METHODS
Single nucleotide polymorphism array analysis was performed on 294 selected Lithuanians, whose family members were born in Lithuania for three generations, using Illumina HiScanSQ™ genome analyzer. The case groups (alcohol drinker group) and the control (non-drinker group) were formed based on questionnaire. Descriptive statistics of the study groups are shown in Table 1 
RESULTS
Minor allele frequency (MAF) evaluation was done and only 65 genome variants with MAF greater than 0.01 were selected for further analysis. Three of them did not meet conditions of the Hardy-Weinberg equilibrium. Table 2 shows descriptive statistics of single nucleotide variants (SNV) used in the study.
Allele frequency analysis showed that rs686141T>C genome variant found in NALCN gene showed statistically significant difference 
DISCUSSION
In this study, we examined the association of AUD with genome variants found in genes related to various enzymes, that are responsible for the metabolism of ethanol, neurotransmitters, or function of the receptors. Our data revealed novel genome variants in the association of NALCN and SLC6A4 genes with AUD. rs686141T>C variant has never been studied before in similar AUD-related studies. Meanwhile, rs6354C>A variant was known but never studied more extensively. As a further matter, NALCN and SLC6A4 genes were considered responsible for depressive phenotype and other psychiatric diseases. In similar studies, it was hypothesized that the aetiology of both psychiatric diseases and AUD was related to a dysfunctional serotonergic system (7, 8) . Serotonin is a monoamine known to affect anxiety, cognition, reward, emotion, drug responses, and stress (9, 10) . The role of serotonin in alcohol consumption has been studied in animal models. The serotonergic system has been found to have only a minor role in mediating sensitivity to high doses of alcohol, but to be crucial for the development of alcohol reinforcement (8, 11) . A study by Jiekun Yang and Ming D. Li showed that haplogroup formed by rs6354C>A, rs25528C>A, rs2066713C>T, rs8071667A>G, and rs16965623T>C showed a marginal association with AUD under the additive model (P = 0.005) (12) .
Recent Genome Wide Association Study (GWAS) performed in a group of 2322 individuals demonstrated significant SNV (rs17484734G>A) located in the NALCN gene and a high risk of AUD (13) . NALCN is a protein that contributes to the resting membrane potential in these neurons by eliciting a depolarizing current to counterbalance the hyperpolarizing current (14, 15) . Changes in this system might be associated with substance addiction and AUD. A rodent study showed that mice that carry a hypomorphic mutation in the Unc-79 gene (one of the NALCN subunits) voluntarily consume more ethanol than wild-type mice (16) .
The identification of novel genome variants and AUD is important to improve our ability to predict the risks and treatment responses, to develop new treatments and screening techniques.
CONCLUSIONS
We analysed 23 genes associated with AUD and identified two novel genome variants (rs686141T>C and rs6354C>A). The study shows that genome analysis is an important tool in AUD research. The results supplement known information about genes associated with AUD.
